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(54) ELECTRODE FOR LITHIUM BATTERY, LTTHIUM BATTERY USING IT AND LITHIUM 

SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new electrode 
for a lithium battery, a lithium battery using it, and a 
lithium secondary battery. 

SOLUTION: This electrode for a lithium battery contains 
an active material to occlude and discharge lithium, and 



the feature is that noncrystal silicon or microcrystal 
silicon is used for the active material. 
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I 

Ho 

y =1 ^ ^ V ^ fc - ^ f» <h -r -5 y ^ ® ffi a 

Ho 

X;i^ Xi^lEJtlT;^^^?^ h/l-^ Scherrer (O^T^^fj 

Ho 

iottSS 2 0 cm-^i&<§cOt:--iJ^3^g;c«-r5 4 8 0 c 
m-^ j&^cOfc^— iJ'ftSit (4 8 0 cm-»iff^/5 2 0 c 

3S 2 - 4 t7)v ^-fn^^ 1 ^(::fs«(D y ^ ^ Am^iiifflmHo 
m^iii^mHo 

-^tr^S^BV-y =»>-S:fflv^/tr i:^4#SS[^-r^ y 
{::fB«tcDy^'^i^m?l6^mHo . 

im^ms] i»i5#fjss*7t«m«tav-y =i:/;isv'y 

:^*ti|s|-i£r«)^i-SC<bJc:J;»9S«±(cii®$-it/c>'y = 

^-ssiKT-fc 5 r i: ^«F?a ^ -r -5 9 tcis«o y f^- 
uv^^j^mi&mmmxh^x. mmmmnt\^x. sc 
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^^^t^fn^mt-t^m^mi o-i 2(Dv>TtL^^i^ 
icfEffico y 5=- i^m^iii^mHo 

^#tf#f^Sv^y ='>'70>b^j:6v'y ==>^]^^^v^/tc 

im^mi 6 1 y^^i.^K/g-*fem*t'5ffifee$r^ 
tf y^'^AmmfflmH-cfcoT. sifis?£tes<i: ur*^ 
^-^tf^ieSi^y 3:^d>p>/jr6->'y 
t ^ 4^® -r 6 y ^ S^ffl SHo 

[If 1 7 1 mriE y >-?5K;i5^m(^±i-^tt e> 
ttTi^^fS3ftJl9-^ 1 etDv^-fix:^^! iS{ciaffi(7:)y 

[if:*3ii8i ttimi^v =^:ymmr^. ^mm^if^-Lx 

7^^ni 8(ci5«gcoy^e7Am«iffim«io 
[If 2 0 1 If jjt^s 1 ~ 8 cr)v>-f 1 3S(;iia«(7:) 
^^Sv^y ^'^-^/bfmSS^v-y =^:^fcav^fifS5lt«9 
-1 9<7)VN-rix;5^i3Sf;i|s«g(^v'y =i:xS5cK(c^i6y ^ 

30 im^^2 1 1 mmMmi^^rcit^t^m^(Dm^m,^ 

Ra:dS0. 0 1 - 1 ^ m-Cfc6 r ^ $rW»^-rSIS*^ 

10-14 Rxj 17-20 (^v^i* h.3&> 1 3®«cis®co y ^ 

[isj^^^i 2 3 1 ^^mmr^mmmmx^:b:i t ^#js 

[i»3ft«2 4 1 muMm^^t:\tmw.mm(ommm,^ 
R a m^n<om^ t lt r a ^ t (om^^^^-r 

40 ^^t^mWLt't^m'^^2 1-2 3 0V>Tix;&^13SI- 

ia«<^)y5^'>A®?iii^®H, 

[Ii5^^3l2 5 1 tfrlBmm»:^/tJi^l5SffiC0^©&^ 
R a <i:^aUJlI(O^*?)r^!lSj0^ 1 0 0 R a ^ SCO§i^. 

^W-r^r i:^#ia<ti-SfS^JS2 1-2 4 0v^-fi^7!^- 
1 :S(-i2«KtO y ^ 

2 6 1 ii^^ 1 7 - 2 5 <DV ^-TM^ 1 3Si-ie 
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3 

2 6 {z^i&<D M.mmmmmo 
^ti^^t^f^mt'r^m^m2 6*/^*i2 Ttcie^to 

So 

sxh^Mmt^mm<Dmei\cnft^Lx\^^^m^m2 9\z 
jf^^x^^^t^wmt'r^m^m2 6--3 lcov^-ri^ 

tVTl/^5C^$:1^m<bi-5fS*«2 6. 2 7, ^7tfl3 

[if 3 4 1 is^« 2 6-3301 >-fnd^ 1 3S{;ifia 

«oy ^^Am^fflms(c:fov>T. ttit^mri^r^ 

ei<D^SUf)^h±:^{z\^/)^<,xm'(JX\^^^:Lt^!^'mt-t 

im^m 3 6 ] tiTis v- y =i >'mmicmt^Mmt^(Df^'^ 

:^^^Wc\.X\^^^Zt^WlSkt^^m^mi 7-3 5 (^V^ 

[if^Ji3 7] y^e^i^^«R'»ta-rs«feS;5^f> 

{if^t^m\^x\^^^^t^w^t't^])^^j^mMmm 

<i:'b/?;^^(Dl/2i^±(7:)aJ5>;5^ ffillS^tt@I^J:oTaE 
iK(::5^8i$tiTV>'5^i:^4^ia<!:-r'5iS*^3 7 l^iiEffi 

oy5^rj^A®«ifflm«o 

$tL5:i<i:^#{ai:i-5iS*^3 T^fz\t3 SiciKffio 
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1^ *® £0 DO i£b O^S^aj ^iffiSiJ ^ -r 5 ^ix @ ;65 ^ 

^fS*3S 3 9 K^m<o y 5" Am?&fflmiio 
^m^*^®coIM]I^h(;l5^r^£;L-rv^5iS*3S4 oj^ie^oy 
10 [is*3S 4 2 1 m^Mn.w^m<om^<oeyUfim^^ 

T*fcSC<hS:i|$»i:-t-5f9*«4 1 l;i|Ett(^5 y A® 

r^vtx'^^-t^^Wit'r^m^^3 7-4 201^-rtv 

Tv^-5:l.!r^«F»^i-5lf*«3 7. 3 8. *;^ii4 3 
[if*jS4 5i gtriassM^^ ')^^j>^tit^mh\.< 

'ptj:<, t him(DWm^hmf^^t\.X\^^:it^W&.t 
•t-Sff*JS3 7-4 4^^V^-fi^3!)>13S^;l|Ettoy ^^7^ 

(if5ftji4 6i mmytmii^. mm. c^y=r>^> ^^'/u-^ 

[lf*^4 7 1 tfrfa7c*^5>.y ziv-cfcSwir^^Fffi 

. [ff*JS4 8i mm7tm:^^^/\--^=-^j^xh^^t^ 

[ff*3g4 9 1 ^mMm:^-0^^^Bmmx^^zt^!^ 
mt'r^m:^m3 7-4 scoi^-rtL^&^i^tciEifeoy ^ 

[tfl*«5 01 «s^mm:dm&nmmx^^:L t^(i^ 
mt-t^n^m3 7-4 8<7)v^-fix;5^i JsciiB^c^y ^ 

iif*jS5 1 1 m^^^.mm7^>mm&iyv=^^^mmx^^ 

:i t ^WiSit-r ^m:^m3 7-4 4<DV^-f;h.;5^1^ICfE 

[i»*«5 21 mummi>-^f^^ai^D^>mmx^^ 

r <l:«r4^«^i-Sif*«3 7-4 4 0V^■f^^75-l ^{;i|5 

(if 5 3 1 wimmmT^m&m^ y =3 5 

Zti:^mt'r^m^m3 7-4 4<DV^-ftt;&-l3g{c|5 

50 [if*^5 41 mmmmtmm&y/i^'^::^^ M.mmx 
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5 

7-5 5(7)VN*m*>13l{;:ie«feO!J^!>Aa?&^«ffio 
[iS*^5 7] SJi5*m«cO^®a*Ra;&5 0. 0 1 
-1 MmTfc^r ^$:1^®^i-6fS*JS3 7-5 6 

-rsis^^s 7-5 7(7)u^-ftt*^l^^c|5tt(7>y f^e^A 

5 9 ] mmmmT^mmmm-c^^ r ^ 
[f«*« 6 0 1 mj^m 3 7 - 5 9 ^-rtl.;^> i 

TV^5C<b^1^m^'r^ft3ft«3 7-6 1 6DV^-ftt;^l>l 
Iff 3 1 1-62 (D\^^-rtl^^ 1 3l(C|Effl^ 

6 4 ] w*^ 1-62 cov^■ri^*^ 1 mic^m 

mm^m^^mjkm 1-62 <o\,^-rtitf^ 1 m\z^m<Dmm 
im^m6 6] ttiieiEfii^d^y ^'^A^®®^ . ^m-^m 

[fS*3S 6 7 1 efrisjE<i;5? y ^ i^^wsefki^^^fe 

Ur^tfr i:$:#ei(,i:-f-6f93ft^6 4^)tli6 5 

Ettcoy^^^i^rijcmteo 
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^\cmBmcm^j:*):^^<:>mmMmmc\^^^^xm^:^m 

\zxK^m^\^tinmx^^zt^^Wit^^m^m6 s 
Sit (±6 9\zts,m(r>^»:mmmmmo 
JO im^mii] wi^mmm^mK cvd^. :^y<y 

im^m 7 2 1 mmmm.m^^(Dmm{zm^^m lt 

$i^TV^5 wi:^1#'(9<b-r5IS^JS6 8-7 1 ^OV^-ri^ 

1 mizmmco-Kkm^mmmo 
mm. 

20 ii&*3S 7 4 ] «imnm(omm\zwimMmi^mm<r>m 

dh\znjti.tcmdhm^f^^tix^.^^zt^W{^t-r^m 

Tj^me 8-7 3<7?v^"f^^;^l^l Jltcieiico-gcm^iiiffim 

mo 

&mmcr^'oxm^:}j[^\zmtiBr^mf^^i%. 

19*316 8-7 4(Di^TtLd-i3Sl::IE«(Dz:»:m«ifflm 

Ho 

30 X'^^hn^zt^i^mt-t^m^m7 sicie^corjjfe 
m.f&mmmo 

im^m7 7] m^mmr^i^v ^i^mmx^^z.t^ 
fii^Witi-^m^me 8-7 6(D\^'rti^^im{cmm.<DiL 
9:mf&mmmo 

im^m 7 8 1 mmiy v ^ >mm:^m^Bn^y v^i^m 
m^fz^r^f^^Bi^v ^^-mmxh^zt^w^At-r^m 
^m7 7 {zm&,(or.^mmmmmo 

t^^wct-r^m^^me 8-7 6<D\,^-rM^i^\zmm 
40 (DZL^mMmmm. 

=^Od>.mm^fz\r^^^^B^;v'^=^^M.nm.x^^:zt^ 
9^Wit'r^m'^^7 9\z^^m<Dz.i(^mf^mm.mo 
iw*Ji8 1 1 mu^m.mmmx^^:zt^w&Lt 

i-5!S*3S6 8-8 ocov^■fi^7!^*l^(cEfto-»:li^fe 

mmMo 

iis*«8 2 1 mmmmiimmm^x^^:L t^w^sk 

IfS^^I 8 3 1 6 8-8 2 ^-f 1 m\ZU 

50 m<r>mM^m\i^tzz t^w^t't^r.ikmMo 
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mm. 
mm. 

[fs*^ 8 8 1 mm^^Bm^(o ^t>y) \zm^t^^Bnm 
t»*JS8 9 1 mm^^^Bmm^^^bt^^^Bm-bmJ& 

^ittXy^^^Zt^W^t-t^mi^mS 7^fcJi8 81CIS 

t^hmi^^fLX\^^^:Lt^w^t'r^m^ms 7-8 9 

1 r ^i|^mi:i-Slf *:3S 9 0 dffi^co y 

[tt3jtJS9 21 Stif5x;^;ei>v-y =»:^T-^5w<h^1^® 

(f«*3g 9 3 1 ^m4¥^Bmmm^7km^^t^z t 
WLt-r^m^^ms 7-9 2i7>v>-md>i«{ciEttcDy ^ 

^ ^ I ^ ^ C i: Sri|#»[<b -r -SiS*:^ 9 4 dlEttt^ y ^ 

"^^19*319 4*;t«9 5(C|E«feoyf^'?Ali?&ffim 
[f«*JS9 7l S5l2«m75^ :^:yy/W. y^y'.y 

9 6 (ciE^o y 5^ i> Am^fefflmHo 
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[fS*«9 81 ^f5^m»^ytJi«if5S«<7:>^Di&$ 

Rad^O. 0 l--! ;/m-C^^r <h^<#®<h-r6fS*Jl 

9 4-9 7ov^-f4xd>i3Si;:isig(7>y ^e^AmsfefflS 
@. 

i-SiS*^ 9 8 {c:i5«(7> y ^ h^mmnM. 

[l95ftJli 0 01 ftai5^?S755m«?ffl?STfe'5C<t^4# 
[ft*« 1 0 1 1 itiIE*m**^*iMI5S«(^:)^®ffi 

/O ^ R a ^5. ?£feSOJ?Jt^ t ic^t LT R a ^ t 

-*-5::<hiSrWm<ir-r5IS^^9 8-1 0 oov^-m;^^ 

[fs*« 10 21 itn5femf*:*yhfiffifiasso«cia 

a <h^gi5Uj]I(03|iJ?^r^(^S:^>N lOORa^SCDll 
^^^-r'5w<h^«Fm<i:i-^fS*Jl9 8-1 0 lOV^i* 

[19*^1 O 31 fS*:«9 6 — 1 0 2 0V>"ftt;&*l^ 

mMmwt^m\^x\,^^:it^mmt'r^V'^^j^mm 

im^m 10 4 1 ^l5aSMoi¥;^^*-r^{c4ov^r. (P^tj: 

[19*^ 10 51 m^^itiB 7bm^}^ii^<o^WLmxm 
f^^n.^zt^i^^v^t'T^mT^mi 0 3^rz\-xi 0 4ic 

30 im^m 10 6 1 ^scsmriciijv ^xmmm^nnfmco 

&mc^m^tix\,^^m^mi o 5\cmm<Dv^^M^m, 

mx;h^mmi^mm(Dmj^\:iMj$:>{.x\^^^m^mi o a 

ifs^^^ji 10 81 mmmmi^mmcDmdh(D^mmi^ 
40 ^x^^:it^w^t't^m^^i 0 7i;iia«(oy^5' 

10 9 1 tfII2l$«a55>co±;^gB;$s A^^^^t/ 
fc?f^)t^T*fe5r <h^1^m<t"r'5ff3itJll 0 3-1 080 

(fs*^i 1 01 m^^fiBt^. %WimM\c^^mj^ 

^tix\.^^-t^mWLtir^mil^mi 0 3. 104. * 

1 0 9 {cismo i; ixm^&ffiaHo 

1 1 1 1 is*^ 10 3 — 1 10 1 

50 t(jES^SS^IK*<OJ?;^:fri6jtcjgue5iS®S®«{c: 
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113] mmmmnnm\z.m^^m»(DfSL^ 

[fS^JSl 1 41 I»*3S8 7-11 3COV>-rtL;6-l JS 
IW*«1 1 5 1 it*«8 7-11 3(7)V^-rtt;6>l« 

[is*« 117 1 sfrisjEii;?!^ ^)^^ j^^^mtm^m 
mmtx^x^t^z.t^wmt'r^m^^i i stcisgtco 

m^^i 1 8 1 y^-^A^p^/s . s:f±i-r^y^^7A 

[IS*:«i 1 9] y^t>A^®lK.S^iiji-;5y5^!5'A 

lis*^i 2 01 «ris*)^s^>y v^^(±«riE^^ 

^fctii 1 9«ciE«coy^r>Aai?&fflm<i^4^So 
iii^jgi 2 1 1 mwm^&^^') ^i^^<Di^^m^(o 

•!^^X;5^ Xj^[E]tff>^^>5' h/l-i S c h e r r e t (D^ 
f)^h%m^fh^^^^m^t\^XO. 5 nmJ[U_bT-fc^ 
<i:^#m^-r^li5k^l 1 9^/ctil 2 0(C|E®COy ^ 

[it^ft^I 12 2 1 BtilEi^^fs V- y in ^ 

*fl-:fctt6 5 2 0 cm-^3ft<^(7)t''-^5iS{C^^^4 8 
0 cm-'iafi?Of-i;^5SSH: (4 8 0 cin-^ia«^/5 2 
0 cm-^fi^) ;J50. 0 5 jl^il±-Cfc-5 :i i: "TS 
IS:^^i 19 — 12 1 cov^•m;&*l^^c|^igoy 

(is*^i 2 3] y^'>i.^K«-fta-t-'5y^57A 
[19*^1 2 4] y^^^ix^KK-sctH-r-sy^e^A 

lilJjitill 2 51 Tk^SlS/i^O. 0 0 1 J[®^^%J[^±T 
fe5w<!:^#ia^"r5iS*Jli 2 0, 12 3*/b(il2 
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4 ov^-f iftd^ 1 igtciEffico y 5^ j>^mMmm^^^n. 

[if*«l 2 6] ^^itSSv-y ^^t^hf^^i^]) :=i>n 
[iS^JSl 2 7] Tklg^^tr^S^Bi^y r^>'75i^^,/^-5 
[fS*^l 2 8] a^Sv'y =iV;!>^^/^6>'y =»vs 

y =« vsi M ^ffiv^fcy^e7Am^1ll^ mM^m ® « 
;o [fs*3gi3oi §9*^1 1 8-1 2 sov^-rn^^i 

*3Sl 2 6-12 9(0\,^-rfhfi^\^\Z.UML<0i^V 

ti^vj-^j^mmmmMmm^x^ox. ^^m^mt. 
20 [fi^^i 3 2] sfff5i^s^«(^)^^9*3(csfFia*sic 

Si^;05ia®LTV^^r <!r^i|^m(i:i-^>IS*«l 3 1 {;i|5 

[ff^i^^ 1 3 3 1 tfIiES^B®i|£;iS^/jN/^^^B3|&?i^e>« 
^$i^TV^6:l-t^^l#^a<!:i-Sia*«l 3 l^/clii 3 

[it^ii 1 3 4 1 mm^^BmmRxfyt^tznmm^^B 
m^hmfii^tix\^^^zt^wwit'r^m^mi 31- 

Wo 

im^mi 3 5] ^mTtmr-. mm. iyv=^>. 

'b l«T*^^w<i:$r^®^-rSIS5jt:Jll 3 4 {c|E«o y 
[IS*5li 3 6 1 ^^Ttmr-i^V =^:yx^^^t^!^ 

[fi^^ 1 3 7 1 ttii5I^^Ba®*g;i^7k^^^tf t ^ 
^^{S«t-r5IS*3Ii 3 1-13 6t^v^i*tt?5^i^(;ii2® 

mxh^::Lt^mmt-r^m^m\ 31-13 7coi/^i- 

IIS*JS 1 3 9 1 HI*JS 17-62. 68 — 82.jSt 

T/9 6-1 1 3cDv>-m^^i3Sicfe®oy ^"^j^ii^&ffi 

50 affi(CioV^T. StJlS»m(^(0§|!iSS;55 3. 8 2N/m 



*)(0^im^^ (N/mm^) xMmW(Om^ (mm) 
lii*^ 14 01 !S*^ 17 — 62. 68-82, R 
1/9 6-1 1 3cov^■fi^3&^l JS(-l2«l<7>y ^^>Am?&ffl 

"J^^SISi^^ (N/mm2) xMmi^<Dm^ (mm) 
P>^Zt%:W<SSLt-t^m^mi 3 9^^*il 4 0 tela® 

fesr t^i!#»^i-Sf»*3Sl 3 B^^Jii 4 Ofcffitt 

im^m 14 31 iS*^ 17-62, 68-82. R 
t/9 6 — 1 1 3<DV^•f^^*>l^^CiS«oy ^^-^A®^^ 

O*®(*^C0^l5I3^g^5 1 . 1 2N/mmJeJL±T-$>5r ^ 

mmi^(D^m^m (N/mm) =^m»tt-3isf<7P^®5Bi^ 

(N/mm2) xMmf^<Dm^ (mm) 
[if 3ftJS 14 4 1 ii*^ 1 7-62. 68 — 82. & 

tj5 9 6 — 1 1 3cov^•rtb^>l JS(c:iaffi(D y ^i^j^s^feffl 

^«<*cD§l!i54S (N/mm) =^m<*«-5|Sf<0»r®S^ 
t)C0?(^^$ (N/mm2) x^®^*:coip:;^ (mm) 
[|»*3S 14 51 f«*^ 1 7-62. 68-82. 25. 

t;59 6-1 1 3oi^i*ttd^i^icfste<Dy ^i^i^mftfeffl 

0^m«^05l5S»Sji5 4 . 2 5 N/mmJeJl_b-C*5'5 r <b 

ffi®(*:<0§|3I5SS (N/mm) =^®*^ttj|sfcoBr®iffi^ 
"JtOSIKSSS (N/mm2) X^^«c<OJ?;9- (mm) 
liS^JS 14 6 1 lajft^S 17-62. 68 — 82.Z^ 
1/9 6-1 1 3 0V^-fi^^^l^^c|^ffi(7)y ^':7j^l;?i!i^ 
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fi&feH<z?ji:if^(7?it;d5o. \ ^uyx^^:lt^f^^Wit'r 
14 7 1 f«*« 1 7-62. 68-82. & 
1/9 6-1 1 3<OV>-ftt/>^13ll::|5®(Dy 

/o -r^y^e^AmffliffiSffio 

[ISJit:® 14 81 If JJtJg 17-62. 68-82. R 
t/9 6 - 1 1 3C^)V^-ftL;!)>13S|;li5«(7)y ^^7i^^;to^ 

StIi5^ttf^<7:)i?^{:i>^-t-'5^IEv/y v»|^^/cJiSirfB 

?£i^s^7^i¥^oit;^5o. 0 5i^TT*^i>^w<^sr4^^a^-r 
[ff*«i 4 91 y^i?A<?DK« • Wim\^^^mmi • 

20 T. 

'5c^^4^m^-r5y^'^^z:^m?&c rrr% »mi* 
aim**i05i?i3ig (N/mm) =m,mw^^n<o}^mm'^ 

'0(D^\^m^ (N/mm2) xmm<*(^»¥^ (mm) 

[a^Jiisoi m^^mmmvf(D^\m^m-7 . 4 

4N/mmiU_b'T?^Sr t^#«<t-rSff3ft9l 4 9 

[If 2^^! 15 11 atIiEmmf^t^)/?^(c:^-r;5Mf5^^ 
JO ^n^(om-^(0\t:^^Q, 1 9J[^T-Cfc6wi:^^|#^S^i:-r 
^if*3Sl 4 9^yS:Jil 5 OfC|2«(7)yf^?>ixIl»:m 

[If 15 21 mfieS®»60J?;z^lc^-r ^^IS^^ 

^m^^l 4 9^/i:tii 5 0{::|5«<Dy^!>i>.-S:m 

mo 

(ff^3ii 5 3 1 y^^jucop^i^ . iiLm\z.x.^m^ • 

jESih. #f*m»ff<bSr«x.5>y^t>A-l?:S?fe*5V^ 

^0 r. 

1 2N/mmi^±Tfe^c<h^^ja[<h'r^ y 
«s«^(?5§i!i3ia (N/mm) =«m(*wJisKo^sass 

►?<:0513i3t$ (N/mm2) xnmW(DW^ (mm) 

(if*«i 5 41 y^'>i^oK«.«ctbl-J;"9fl^3i- 
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«m(!^ro§i5i^g (N/mm) =«m»*t;^ro»fsm^ 

(N/mmZ) xm®<*(OJi:;5^ (mm) 

r, 

3aS/0S4. 2 5N/mmti±f foSr tSr!|#®i:i-Sy 

(N/mm) =^m(***5|sf(DifBffl^ 

(N/mm2) x^lK^wjf:;^. (mm) 

-C. 

[fi*^ 15 9] MfE^fii^m(t<^S®&$ R a :d5 
0. 0 1-1 /im-efcSr 4 9 

#«^-r5if*3Sl 49-1 5 9^7)v^■ft^^*l3S(ci5^6 

coy 

(19*^1 6 2] t«rfEfgifeHSfK[3^5^;^y nix^^fiy 
:^ A ^ ^ trlSlKT'^ 5 r <h 4- ^ i- 5 19*^ 1 
4 9 — 1 6 1 (^)v ^itfx.t^ 1 3SJc:i5ffi<D y ^ 'i? i^^gc® 

\m^^ 16 3] ^l2^^^f^i?^;o^ y n i^nm. 
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[it*3g 16 4] fifjisv- y =• lynmii^. V- y =» 
5fS:*3S 1 6 3 \zmm<o y 5^ l> A - 9;m?&o 

[fS*« 1 6 5 1 IS*« 17-62. 68-82. & 

o^9 6-1 1 3cDv^-fn;5^i^(ci5ii(^y f=-i>A^jaffl 
[»*3S 1 6 6 1 m^^mmm^^?m(omn^ 0 

4> « « W ^ S to ii5 V ^ ^ H ^ fc H ^ - ^ -5 m ^ 5 C 

(ir^ii#fa<i:-r6i§*«i 6 5{cfs®<Dy^!>Am?i!iffim 
mo 

6 5 1 6 6 \cmm(D y ^^j^mMmmMo 

\m^m 16 8] tirl2^m**^«®OSffia$ R a 
0. 0 0 1 — 1 /zm^fcft 0. 0 1 -1 MmT'fe'Sr. i: 
^#®<!:-r'5ft:*JSl 6 5-1 6 7 (0\^-mt^im\^^ 

[ if Ji 16 9] m^mmnnm'^^ y/^-^ ^ ^ai flg 
^i-5if*^i 6 5 — 1 6 8m^•ri^^^l«^c:|^«e<oy 

[iS^JSl 7 0] flfliE«fflfJ^;«i5^:y>r/W?ST*fe5:i<h 
^«Fmi:-r6ff*«i 6 5-16 ^(oy^^-TM^i^^c^ 

[is*:^i 7 1] mt^^f^Mfimmx^^z, t^w<^ 

t-r^n^^l 6 5—17 O(75V^-fiX;0>l^iC|5ffi<7)y 

[if 5*^211 7 2] v-f-^M^^v^m ' sctB-r^^^a^ 
[if*jgi 7 3] mummnmmfiK cvofe. 

M-efe5::i:Sr4#j8<i:-r6§f*3Sl 7 2^fc(il 7 3 lc 

15® (D y ^ A z:»:ffl;?&o 
im^mi 7 5] ttjfS'>y =i^^^^75s^^s>-y 
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75 

iS*^ 1 7 4 icfBffio y ^ - »:S?iko 

[ffli*^ 1 7 6 1 ^^^mmtmm-r^h^ r i: 
^•f^ia^jsi 7 2-17 s<o\,^'rtit>^iJ^{z^m<r>v 

1 7 7 J mmmmmmm^mmcounx ^ 
^ ^4#m ^ -f-^ IS 5*^31 1 7 2'-i 7 6(^v>-fnd^i^fc 

7 2-17 7cov^-rti.75)^i JS(ciE^(Dy 

tfS*Jl 17 9] flfrlEftm<*:^®CD^ffiffi^ R a 
0. 0 0 1 — 1 Mm^/ctiO. 0 1 — 1 /zm-Cfc^r <i: 
^#?Si-t"^lf *^ 17 2-178 OV^■f ttTi^ 1 iltclE 

5it5i^^i 7 2 — 1 7 9^Dl^-r^^;^)>l JSl;iiE 

ift^i^Jii 8 1 1 wi^<Dmmwt. H^^s*(DM®± 

[ft 18 2 1 mm^mm^^mmx-^^b :Lt^^ 
m^i-sis*jsi 8 1 \cmm(ov^^j^-}kmMmm 
mo 

[if 18 4 1 mummfi^mMm^x*^^ ^ <h 

[ftJft^si 8 5] ^^^^.{^(ommfiK ^n^\z.m- 

8 1 — 1 8 4ov>-rttj6^i j®jciE«goy 

18 6 1 ^IE^a#<7)pJ®<7)^®a$ R a 
-^rtL-ettO. 0 1 — 1 |iin"C*>-5r i:SriRFtai:i-6 

if*JSl 8 1-18 5fOV>-rtld*l^tcf2^oy 

[If *^ 1 8 7 1 mmf^m'&mmt^. y =» ^s^^ 
8 1-18 eov^-fix^^iJSiciiEeoy ^'>Az:^j:m?& 
[fs*^ 18 81 ^isv^ y = ^-sjK^i^ y 

[IS*JSl 8 9 1 wi^e,^/i-'^:^^M.mmK ^ss^ 
yu-^ = i7i^afjK'T?$5^ri:Sr4*»<b-r5i9*«i 8 7 

[m*3g 19 01 m^f^^nmm^^t(Dm^:^{^{cm 
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^^nftmriBicx^x^mc^m^tixio^ . s&^ogt 

t-t^n^m 1 8 1 — 1 8 9 (^5V ^"f 1 ^icISffit^ y 
[IS*JI 19 11 Saf5^£4^HajMiO®^:fr[S)|cioVN 
J: o T 5>8t ^ nr V N 5 w <h ^ 4^19 ^ i- 5 

19 0 {z.mm<o v^^ Ms-i^mmmmmo 
im^m 19 21 ^u^tiBtrnts^mmmmmcomm 
JO itsLm\::x^m^^tix\,^^zt^^mtT^m^mi 9 

im^m 19 3 1 Sflfe^tti ;d5«?&^|fi;^SrTfc^(7? 

9 0 ~ 1 9 2 ^-rtiA^ 1 ^j;il5«<D y ^ A - 
mmm. 

im^mi 9 41 BtIiS^tLS;^5m?i!i^J^fi^5iT6i^fco 
lcX^mf&^tiX\,^^:Lt ^W&i i: -r S IS* 
3Sl 9 0-1 9 2<7?V^•rtt;5^1]gtwi5«<Dy ^^^i^-gc 

20 [IS*:® 19 51 HiriE?£*ffSfMo«®{cluii£b;65j|^^ 

fl(FfE^ffi{*:i::fRj;!>^o T/iC;^:^fpj ic?fM 5^ tux v ^ -5 r ^ 
1*?Si:-r5it*3Si 9 0-1 9 40V^-ri^;^^^lIS^c|Ett 
CO y ^ •? A - »:m?&fflmffio 

[i»*Jii 9 6 1 munmmm<Dm^:hK ^m*^® 

1 9 5 y ^ «:> A - 2>:m?i!i^®«io 

[§S*3S 19 7 1 ttjt2mm^®<^[y]db(7:>i£ba5;65an^ 
t*fC*>Sr ^Jr^rl^jSt-r^Sfg^ft^l 9 6(C|att(7)y 

m^xhb:it^w&.t'r^m^^i 90-1 9 7(^v> 
-f 1 ^\cmm.(D y ^ - efea^^mHo 
[fs*^i 9 91 m^mfini>m^^irL^m<Dm^m 

^tiTl^Sr <b^«FSS[i:i-SI«*^l 9 0-1 9 8<^?V^ 
[IS*^2 0 0l li*«l 8 1-1 9 90l>-f;h./i^l 

[fs*3g2 0 1 1 V'f-^M.^^m. • scm-r^^feH^ 

Ra SrW-r^w^Sr4#}a<i:-t-'5f83ft«2 0 1 y 

im^m 2 0 3 1 S^iSf^SO^Sa^ R a t'^^tl^tl 
50 0 . 0 1 -1 /imT-fc^^i:^1^®i:-t-5IS*«2 0 1 
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[is*« 2 0 4] ^ajst^fc^ r t ^^Wit-r^m^ 

3S2 0 1 -2 0 3^Dv^•r^^7!>^lJ®^cisttoy 
2 0 4 idiBtto u ^^7ixz:»:mftb«ffiffi^mftp 

[if*3S2 0 6] mnmmx-'^^^t^w&.t't^m 

2 0 5 iciE^co y ^ i7 - »:mjtem®ffimm«^o 
[fs*^ 2 0 7] mm(owim\z.mMm:L^ ^ m^^&xm 

S-fr^«»ffl?STfo^Zi:^i|^»^i-SiS5ft3S2 0 6IC 10 
[IS*«2 0 8] iSjftJSl 8 l--! 9 9(7)VN-rtL;e»l 

[!S*«2 0 91 lt*«l 8 1-19 9<OV^-fiXd>l 

[if*JS2 1 0] \j^mm^^^m\^hfLfz.mm.w<o 

SiIieA«i;i5|t3jt3l 18 1 — 19 9 c^V^-f ixX)^ 1 JllclE® 
[000 1] 
[0 0 0 2] 

I 0 0 0 3 1 ^i^f&mnt LT y ^^7i>.^Jg^fflV^'5 

[00041 L. ltn(omcm^it^m\c y ^ 

LTffiV^-5y5^^7i^-^J:®?&;55Se$tLTV^-5 (So 50 



2002-83594 
lidState Ionics. 113-115. p57(1998)) o ^tb^Op 

r:S:m?iii;&5|ilg^ixTv^'5 10-255768 

[000 51 
[00061 

ii> y ^-^A^es/S • »ai-r6^4^ic^-&try^^i^® 

[0 0 0 71 -^{c:. v^yr^i^ji. ^^a^4(7:>av^(cJ: 

r^^^v^y^^^j ^^^av-y ^'vs.t/^S^BV-y 

5 2 0 cm-iiS«(Of— iJ^;5S|| 
•^V^i'^fe^tffl-^il/^T. I^^ummcnj^.^^ 5 2 0 cm 

-lifi^cof-iJ^a:. ^SK«i«{c:^rt;:-rS4 8 0 cm-' 

CO fc:"— -5^ <D f^;^ H'K^ ( - ^ tH ^ tL 5 T' 5 o 

^aw(c:«^^ix^o ^^sc^y =^>';Ru^¥^a%v^y =^ 

4 8 0 cm-'fif#Ob--->:^;ei?^ir«j(;i1^ai^tt?^c^V\ 
[0 0 0 81 ±iEc^J:p{C. *:^0^(cjbMtS r#fS^v^ 

t\^x. #ffBav<y =3>':^fc*±ia^sv'y =rx}65ffiv>^> 
[0 0 0 91 *jfeSi:^y ^^^ytf^^ss^^y =^>'ic 

0. 0 0 1 J!l^%JejlJbT?fcSo TKSiaiSti. 2»:>f^:^ 
Sil:5>*f (SIMS) {cj:»9^y^-r^r <^^5-c^5o 

[0 0 101 mi o^stciott^'^^rav-y =':/^<7)jg 

afi^SOi^-YX^i. Xj^[plW;^-<^ h/U'<i: S c h e r r 
e r<0^;&>P>jftti$n6ieSSiS^ LT. 0iJx.J^O. 5 

[001 11 Xj®[Hjtff>^'-i:^' h^VtS ch & T t e r <D 

(mi fig. 0>is:^{ff^^^sf^mi 3 imm^m. 
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[0012] ±fex«llH]Sf ^-^^ h/W<h S c h e r r e 

[0 0 13] ^Ac. ®lco^®(c::JoV^r. W^^ui^')^ 
><Oy'^>ji^%^mzi6\i^S 2 0c m-^ifii^fTDf-^ 
^*(C^-ra4 8 0 cm-^i£<^<^)f— i^^git (4 8 0 
cm-'i5fiS/5 2 0 cm-^Sfil) II. CT^J^O. OSJEl 

(00141 /^io. ^^flSSi^lC^/C-r^ 4 8 O c m-^ 
i£«(Dfc--i5^fi. 1 0 cm-'egi^:7 hi-:5r 
tLTV^^o ^fa^^lC^iSi-^ 5 2 O cm-^iaiSI 

5o 4 8 0 cm-^ifi^cof— ^J'f^i. 

— ^•C*>5(^'C. 5 2 0 c in-'j£<»S"Cf— iJ^(7D|g;5SjCt: 

5l<Ci:7i<. 5 2 0 cm'^ia^§(^t•-^5^^7)ii5^$rt:•'- 
[0 0 151 lll<7)^®(^:}oVNT. ^S^BV-y ^>RXf 

[0 0 161 i^y LTti. i^V:=^>^m^^^ 

mK,\t. cvr>m. y^y<^y^ V mm^. ^tii^ 
[00171 mi oymm^^^^^xn. m^t i^xmmi^ 
»*Lv\ ^s»:±(c->y mm 

[0 0 181 Mm{^<Dunt L-cti. m. =~y^^y. ;^ 

7">'u::^. ^V:/y':y. ^^^^^y'.y. RXf^:y^/i^t>^ 
ft^Rafi. 0. 0 1 iim^±X^^^tj(>m^l.<. 

* ib{;i«F*u< Jto. 0 1 --1 ium-efct). 

0*X||^*& (JIS B 0601-1994) 
[00191 ^S^cD^ffiS^ R a fi. e^feSSfj^CT))? 
li. 1 0 0 R a ^ScoH^.^^r-T'Sr <i:2)5»iLV^ 

sisojuosptar^Risj^. B:^j:^m» (j i s b o 
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6 0 1- 1 9 9 4) {c^i^ib>ttx^*). mK.\tmmm^ 

1 0 0 2 0 1 ^m*^gicDDfldboifbat^?g<^ft, ii#i;ips 
m^ri^h(DX{-xfj:\^^tK m^itmt^i^x^^b z t 
*^w(ctspm2o^®ii, y . 

Hfzmf\.n\cx^x^m^^m^f\.xi6^ . t^-:>m^^ 
nii^<D^ut^mm^ t^m\.x\.^h^t ^w&l t\^x\^^ 

10 So 

[00 2 1 1 ±^m\<ommci6\^^i^v ^iynm\'t. 

mmi^t^^mi.x\^^^ztf>m^ uv^ 
[0 0 2 21 m2(Dmm\c:}on^fB!mwmmn. ^<Dm 
^:*fRj id^gfijc ^ titimti i <t o r ^ v > 

So ^(Dtzib. &^n^(Dmm{a±mm:dmf^^rLXio 

B6-r S J: 9 /cf/S;^/5^^^-r St7)^«)SJJi-6 :^tr^x^ 

[0 0 2 31 m2<ommxi'X. mm<Dm^:^j[^{zts\,^ 

^>/jr< <h t)l5l^<:0ji;?^<7:>l/2J[^±{D|fl55)';dv ^tl 
BiCX^X^mC'}^m^tlX\^^^^t7!i^»^i.\,\ ^ 

^i^ut-r^wtiB^mm\^mf^^tix\^^!bm'^{c{'X. 

[0 0 2 41 m2(D^ffi(CioVNT. ^BllCj^^^ifxS^ 

of^m^. m7L\^. %nmM\z.^\^xnm<D^m\z.m^ 

[0 0 2 51 nmmm(om^\-t^ Tmmx^^Mm.^^^ 

m(Dm^\^nm\^xmj&^tix\^xhx.\^\ i'^j:t>-h. 

^So 

[ 0 0 2 6 1 R a li. 0. Ol/imJl^ 

±T-fcSr <i:;5S«:SL<, ^b{c»^L<»^0. 0 1- 
iMmT^t). $^{C^fiL<fi0. 05^-0. 5/zm 
T'feSo SSffl^Ral^. 0:*:X|§^fe (JIS B 

0 6 0 1 - 1 9 9 4) icm^b e>ttT*5 . m^^tmmm. 
^m^x*) ffli^-r s w 1 3dST# So 

(002 71 ftmflcoSSffi^ R a 
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[t. 1 0 0 R a ^SOBi».4r:ti-Sw<!:;55S:^LV^ ^ 
iFBUJlIcO^iSP^P^SJi. 0*X«^a» (J I S B 0 
6 0 1 - 1 9 9 4) ^,tlT*5 "9 . Wx.tf^®a$ 

[00 2 8] mnsW^m<omey<r>^n<oi^ym^. 

t;55»^LV^ 10 
[0 0 2 9] m'2o^ffi^;I*5v^T. fi|i^!gf/?)^b>i^»J^ 

[0 0 3 0] '^2(Dmm:i^\i^^mm.nm^. m^. 

10 0 3 1 1 ^2(^^®{C:JoV^T. V'^^J^tit^mh 

\^<\'tm^w^m^'r^mmw^\\Bm. iubs^. iv so 
BmikxiwBm<07bmt\^x\t^ mm^ t/u^^-^a, 

^^^^ y-r KStc*. /^y^^J^, ^l^^fV^ ^ 40 

(0 0 3 21 ±lE7C^04i-rt. i^V=^>s y/i- 

^^•57 A. IS, r/l^^:=i!>A, -YVv^e^A. ffi^, 

lfflT-fc5r^;i5»*U<. ^ ^lc»*L<li'>y 3 
t// * ti y ^7 A -C o 
[0 0 3 3] m2<^^®(C*5(tS mf^&i^V='>'} 
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[0 0 3 41 Sfc. m2c7:>^®(;ijoV^Tffll^5$?^LV^ 
y =i>'y/l.-;r::^i>A^^S5KSUt^^|f,>y ^V-y/l.-;^ 

[0 0 3 51 m2(r)^®^ciov^T. mmmmm^mmt^ 

[0 0 3 61 ^2(^)^®{C*JV^TfflV>S«mf*(l. "^(0 

^'^mcmm^ti^h(OX^^f^\^\ MMi^cDMi^mtL^X 
fix ffl. — -/-ir/K ^y>^'r>'. 

[0 0 3 7 1 ff^c^»v^'bor'fe6r 
^ J^t^M\:.\^f^\^^VsP(t^h'm^^f\.x\^^:^ht^^^ 

nfca^?Sr*^6r LV^ r O J: 9 ?i?^?S<b LT 

*a31;55 $ tiT V ^ r t J: V >o 

[0 0 3 81 ^fc. jEjs^fit^*®!^, a;^&(^j:offl 
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[0 0 3 91 m2(omm\c^yi^xmmnnm\^mfSL^fi 

m(om^(r>'^nt^h^^\z,\^t^oxmxi^^o \z,m^^ 
[0 0 4 01 ^2<Dmmci6\.^x\-t. m^nnm\cMm 

V J^t^^it\^fj:\^^m^j:t*(Dft,mtfmWiiLX\.^ 

^m^. ^mmmicis\^xv'f'^j>^t<D^&it7bmm^ 

■^^> J: 5 ^J:Jt^tf<D^±^nm-t^ r 1 7!i-X^ So 

[0 04 1] ^tz. mmp^iz^^L^ftmrnf^^^comm 

'^m<D^mK mmi^i5:m\z^\^^xxK>^<m<ti 
«®(C3ff<5< \C'^tixmm{^^^<o^mi>m'p'r^ r ^ 

[0 0 4 21 tttfeLyhma^^^5>Ji. 

J: »9 ii5V >3£fta^fl:$:#S r <*: ^*^X% S^ 
[0 0 4 31 ^2 0^®f::ioft5^ifeRSJIi{c(i. 

[0 0 4 41 ^yh. %2<Dmmz.^\^^mmmMmx^ 

[0 0 4 51 ^2<o^®cD?S^ffSf^(^)/i[;^^fi# 
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[0 0 4 6] m2<Dmm^^\^^xn. MMi^t. mmt 

[0 0 4 7] ^2<o^®l;ijo»t5«feS»Kli. 

nmmx^^zttm^i.\^\ ^tz. m2<Dmmc^i'f 

nnm^'j=f'^j>^^^RM^fz\t.mM^^i:xiyX.\\ mm 
nnm^ y ^ ^ A $r es^^ fc ^^^:^mt\.x 

[0 04 8] ^^^(Dm 3 <Dmm(o-%mmmx\'X. y 

20 mm»±.\zmf&\.fz^)=^^j^zj6!imm.mmMx^^^ ^ 
T(D^x'^m^ti^mm.f^(D^\m^m^ 3 . 82 N/m 

[0 0 4 9] (N/mm) =«mfrW 

^ (mm) 

tf. 0*xlS«t& (J I s) (:iJ;or^^$tt^:&ftr- 
[0 0 5 0] ±mmmmmic^\^^x. Mmi^<D^m^m 

30 7. 4 4N/mmJeA±-Cfc6:ii:^5»^ LV^ 

1 lim^ft^(DMm^(D^\^^&^^. 1. 12N/mra 
[00 5 1 ] f^mnWmcom^ 1 m^fc <dmmp^<o 

(?sifeff»iKo/?;^ 1 u mhtL ^ (DM'mf^<DB\m^m) 
[00 5 2] ±Mmmwm\^^^^xn. mmnnm<om 

;^^l Mm$>/t 2. 1 8 N/m 

mJ!^±T-fcS:ii:;55»Sb<. ^ L < li. 4. 

2 5N/mmJ&l±T-fe-5o 

[0 0 5 3] *^0.^(7?m3cD^S(7:>^ ^iCfdlO^BSJi^ti 

so m<om^/mmw<oj^^) t^o, i 9^^xTT-^-5w<t^ 



-13- 



25 

1 0 0 5 4 1 Aiummmm^it.^ ^m^<r>mwz.n-t^ 
f^m^n^<om^(o\tt^ 0 . 0 9 8 i^iT-cfe -5 z^ttm 

[0 0 5 5 J ||3^7)^S^;l^oV^T. *m*cO^®&^R 
af^. 0. 0 1 /2mJ^±T**>5:i^;d5*fSL<. 0. 0 
1-1 //mTS>S:i<!:;d5$blC»S L<. ^blcSJ^L 
<f*0. 0 5 — 0. 5//m-Cfe5o t,tL. ft«*<7?^® 

0. 1 //mJeJl±-Cfc5ri:;5S«F*L<. *ibtc#*L< 
liO. l~l/2mTfe5o ^©a^Rall. P:*:X^^ 
t&{JIS B 0601-199 4) {C-^ihhfhXiS 

[0 0 5 6] m3^^>^®^C^5V^T. ^mfls:<^)^®ffl$ R 

a fi. mmn<om^ t l:i^Lr R a ^ t (7)P«^^-t-6 

Hf^^pj^FplPiiSJl. 1 0 0Ra^S<^)||^^Wi--5rt 
(J IS B 0601-199 4) (C^ft6JbttT4^ 
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20 x^<D±.\z.m'^hintix^}) ^>nm<omm\zi^. mm(o 

m^tm^<Dm^f)m}^^tLX\.^^. t^^o-c. v-y^v 

(Ol7 6l»:lc:. ±.m(DZO^^ ^jv'ik<omMAZt^ 

^siiptiibfcfflSa 3^cov^TI^«^cLT^l^flgT*^sL 
^(;m»9Wufco s§oT. la^Ly^mffia 3fiSfem«<^ 
[ 0 1 7 7 1 HI 4 sr/m 5 fi. r cDgcm^oms a 3 ^ 

(OffiF^JiS 0 OfST-*)'9> I^5cOfe^H2 5 0 OfS-Cfc 

^^^j Z2i^nmfi^^m^^m^fix\i^^^tfi^t>t^^. ^ 

i^t/^^w^^^^fhx^h-^^ m^n^<o^m^^m^x 
^^mmt^m\.x\^^^:itii^t>f}^^o ^tz. ^^ui^ 

:ymmmm(Dme}<D'^m^hmti^r^mf^^tix\^^^:L 

40 t^^io^^^o 

[0 17 81 %tkmm<omma 3<r>iyv^:^m 
mcomm^. ^^mmi^mmmxm^i^tzo meRxim 

m^m^M (-9:m^m xh^. me <Dmmit 1 0 0 
om. m7<Dt6m\'X5oooi6xh^o msRx^^s 

^mm^mwim^M xh^. m scorns 

filOOOfS, |g|9cOfflF^Jt5 0 0 OfSTfcSo 

[01 791 EI 6 -Ei 9 icTTk-t^ 0 (c. V- y = i^nm(o 
50 ^^ti^^(Dmo\:iit^tiBtm^$tix^*) . mm-r^ 
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[0 18 01 ^ti. =^:^nm{zmtiB^m^^ns 
m^mm-r^o ^ft. ^^^'j^7!>-m^mmm(D±^ ^x 

[018 1J ^fc. I114^t/Ig!5{c^i-J: 9 1::. 'y^)'=^ 

I 0 1 8 2 1 ^/-c. la 6 -in 9 lC:^-r J: 9 IC. S:i^lH5^ 

[0 18 3] mi Oil. fflsiicfl^^^ixfciv^y =»^^^ 

^^I^SIgJ-C^^o 1^10 (a) {C/i^-ri ^?gl 
oco^Dii 0 a D^]I^i;6>Ji^J*$4^Tv^5o :l(d^o 

[0 1 8 4] lai 0 (b) Ji. fflSl OcODflifbTi^ff^jS^ 

t^yt^ffi 10a jtSv^ y 1 1 ^mk 

L7tt*tliSr^L-CV>5o v'y='>'aiK[l \<r>^m \ 1 a 

ji. ffl?S 1 0 1 0 a o[y]ac>^#^§tt> 1 
o<o^® 1 0 a(Z)iyji^}j<hP^(^[mdh^iruTv^s, 
«s^It;l:fcv^T^i. 010 (b) {^7j^-rJ:?){c. v^y^v 

tl. v-y ='>'aSl^l l<7^f*:ffl;55B^?i-r5o CO^#(7)v/ 

tin. h<iy'V =' 1 1 (D^m 11a <7)IM]dit7> 

^S^SBl 1 blcft^L. :L<oftib. Ml 0 (c) ic^-fJ: 
5 ife^SP lib ^&M.t LT. /?^*f6j{c:§3tt@ 1 2 
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^?si 0 7!>^e>i5^jgi-r^r i:3:^< . i^y ^^-^fj^i i^jjir 
[0 18 5] u±<oxo\c\.x^wci^m^t^ftiyv 

-r r ^ ;6 5 # ^ o ^ S tv 5 o 

[0 18 6] ilEv-y z^vSi^tc^ixg;^??!^^ 

mmm I 0 a m<D9i(^^> y =1 lywrn^m^i^tzmm a 

3tCOl>TSiaSm^F-m'«®LT*a^Lybo 121 1 Ui. ^ 

({^^1 2 5 00^) -efcSo m^Lfci^>'"7^^Ki. m 

[0187] [2ji3*i. mil {ZTTs^mi^mm^m^m 
¥^^«^W{c^i-mT-foSo mil Jd^i-sigsm^ 

^»^^K{d^ov>r(i. mis ic^-r J: 5 i^mmmm 1 

OOaslOaJiid, '>y =i:/»l^l l;55?g^$;*xTV^ 

ssKi in^?si 0 x^ hm^^^^'S^'At LTTj^^ttri^ 
So m 1 1 {c^^tL/jiv^y :=^'^mmi 1 ^s^-rs^. 

'>y riV-iSi^l 1(D^®1 1 a (Dmt[^(O^U 1 Iht. 

mm 1 0 (o^m 1 0 a coiu]di(^)iffgp 10b ^mj^mm^ 
x^m^\^^^^^>m^^ti^o m 1 3 {c:^ov^T^i. ^co 

m^^ttTv>So ^>y=i>^j^i 1 

srci?>. mmsi 3 tmm<o0ki^xm.mmm±i^mmm2 

/to 

[oi8 8]mi2ji. :i(omma 6^±^tmm\ci. 

Mx^^o mi2i;i*5VNr. 5 o o omx^ 

So m 1 4 m 1 2 {c^-rsiiMm^^«^^K^it 
^wid^-rmx-feSo mi 2;&>e>5^^;&^?^i 

a6ld^^V^T'b^ v-y =3>^^l^l 1 CD^® 1 1 a ODfldb 
^0 CO^fflS 1 1 b . fflfS 1 0 (D^m 10a 0|M]i5<7)^g|5 1 

0 b sr^^®«D ^x^^mmmmm ^ti^o ^ 

bi^umzmi 2a:>o^m^m.^'t^t. mi 4\c^\^^x 

IdM^^tlSo rcOgSJl, 4o-tb< v-y =^>'g?l^(^^:^ 
ldfiHoT?g^StLStiiZ>i:#^ibiXSo tSoT. S^y =« 

vssi^ 1 1 fi. mm 1 o OS® 10a \zM \^mmm.^i^ 

ldfi^g-t-St(Di:%;tibttSo -^rUT. r.co J: 9 
50 Lr®aD(Oa5>Id(6;«S®«;d5 
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[0189] a 1 5 li. a 3 (OWm^ ^■)5t^h^^ 
5(DfS^l^l 0 0 OfgrT'^^o [U 1 5(c:ioV^T. I^^V^ 

ffi^I^lC^ @ i^tciiiJ^o T?l^^ * ttTV ^ 5 n i: fy^f:>ii^ 
5o 9?:^i^i4^f^{g:^^S?i^(i. El 1 1 ^U^HI 1 

[01901 13 1 6 ti> ^iSmSffO^flgt^®® a 6 

^) r*fc«9. {^m-tx 0 0 ofi^T'^^o mi ^-h^hm^ 

(0 1 9 1 1 mi 7(1. mSa 6{CioltS>-i; ^a:/^]^ 

i2*) ^(cj: >?tTofco mi 7(cio 

[0 19 2] mi 7;^)^^P>qbd^JfcJ:9l;i, *Sft:3£fi?-C 
llv-y ^i^SJIKIc^mo^^T-fe^ffl (Cu) ;d5tetfi: 

fi^^o ^ti. m (Cu) (DmmtmfSimcmitLxi^^^ 

^ (Cu) ;65ta:^LTV^5®^^c4oV^T^i. 
[0 19 3] i^±or cJ:^%^-r^<h. 5feifemi^«t^^> 
K^hti^o i-*Jb-t,, mi 0$r#flSLTK^L7tJ:5 
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[0 19 4] $blc:mi 7lc^*r<i:9(c. i^v^^^mm 

m(D^:iku^<D&m:^mmi^t<o^m«^m^^^:it7^^ 

X^^h(Dtnz.htl^o 
[01 9 5] );X±<DXo\Cl.Xmj^^tl^^tlB^CX^ 

ib^v^T'b. m'm{^t^m\^^m\^xi6y) ^ f)^-:>^^m^ 
(Dm ^ \:-m^^tifz.m,m\c^ o , ^^&m•t^-r ^mu^ o 

[0 19 6] m^4) 

[m«ia 7(0|tM] S^-Cfe^^mft*!: LT. ®«B a 3 

[0 19 7] mmm^^mt. v ^fv-^r^^ 

J^. y^y< y^tf:^ (A r ) gS4 : 1 0 0 s c c S^E 
urn. : (;(JD^^.f L) . RiS;jE;^o. 1 P a . SSj^iS 
a;^2 0 OWi: L/cio 
[0 1 9 8] #e>nfcy/U^-^^7ASpM(C0V>T. 
V^*5^^$:fTo7t<h r 5. 2 7 4 cm-^ifi^cDt'-i^ 

[0199] emu a 8 <^f^S] m<l a 7 (T^^^f*: <!: 

jw^=^i7M.mm (m^m2fim) ^]^^i.xmm& st: 

40 [0 2 00] J:fti:WlC|l, m 1 8 tC;^i-«^<7)$ieSrffl 

v\ ^;\^'^zz.f;i^nm^mwL±.\z,m^\^tL. mi8^# 

MLT. ECR:;^7X-7ai8 1 zT'^X-e^^^s 
2 ;^5i3:it bixT^o y) . X-^^:^^ 8 2 |C-x--r d 

X-r^5^^-r^o wOA r >^7X-7 8 3^>^^X-7^^ 
^8 2;6^^§|#mU. S«8 OlCB^It-r^), SS8 0O 
T*Jcfi, ®^^t*— -6. (EB) :^:yB At^Wt^-thinX^ 

50 -^^^^j^nm^miSLB o±.\zmmrr^:itfi^x^^o 
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[0 2 0 1 1 mwi'r^^^mMmm±.\^^^v'^='^M.mm 

^tro^o Sit^rtoS^g«r*^)0. 0 5Pa 5 X 
1 0-*To r r) <!: L. A r ;<»fLfi:$: 4 0 s c c m <!: 
W^-r-S-^^ iJ^ DjKm;'^^ 2 0 0 W<h LTA r 

L^o A r >^7X-^^.^tt-rSBg. 
1 0 0 VO^NVT^mffi^Sl^JDLfco 1 SiJ-Pfl- 
[0 2 0 2] m^^-j>^ff:y\^^^. mmmmi 
nm/& (loA/e?) -c. mwL±\c^/\--^=^^M.mm 

[ 0 2 0 3 J immh 2 (Di'^m) W-i^l^'^-m- lO nm 
asp. ^Stt^ LT(?5r-fe^U':;^:^^!y:5';J5i oafi 

[0 2 04] [m?&(7){tffi!] ±l50m<^ a 7 . a 8 Z^U^ 
b 2$r:&ffii: LTffiV^. -^ttJl^^Jill®^ 1 <h [^^ic LT 

y^i>A-»:m?&^f^8!L;^o mm a 7^Mmti.xm 

^mt&B 2 t L^tZo 

[0 2 0 5] 1^ /ui^FttiDWffi] ±f5^m?& 

tCOV^r. 2 5t:{;iT. 0. 1 mAtDmMT'^mttJE;^^ 
4. 2Vtti:^^X^m\^rz'^.^mmEE7!)^2. ysv 

[0 2 0 6] 
[^5] 
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1 O-t^-f^yi/So^SHy^ 
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9 396 
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3 996 



[0 2 0.7] m5t>^(bmh^-^£J:^\z^ Mmi^±\^y^i- 

[0 2 0 8] m^m^mi^^^m^:^ si 19^1/1^2 
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0 0 oi^xh*) . m2 o(Dmmiti 0 0 0 oi^xh^o 

[0 2 0 9] SSi<^*»BiTamL. Zti^ 

:^7>r;^L/i:4J^o$:ffiv^yho BI i 9 t::*5V^T±:frig|FiJ^^ 

[0 2 10] mi 9RXJ^m2 OdiaV^T. igSV^SiJ^)" 

w\^<omdh7bmfii^tix\^^^o vt^x. y/u-^=^^j:.m 

[0 2 1 1] I^2 0tClol^T. mm<Dici^<Di&U±<DV 

[0212] m 2 1 Rxim 2 2 it. ^^mwKomm a 8 

6o EI2 1 Ofgr^(^2 0 0 OffiF-CfoD. 1^2 2CDflS*(i 
lOOOOfST^fo^o i^>'>^/UH. H 1 9^t51l2 Olc 

[0 2 13] 1^2 lRXJ^m2 2(c:ioV^r. W'5V>SP55'I1 

Ty/i--^^e?A^]3g (J?;^^Ji?^ 2 Az m) ;iS?f^^$ixXl^ 
-So 8tC*5V>Tt>. Sfiia 7 ^l^^fd, ^/U-^n 

[0 2 1 4] 1112 3ZitJ^[li2 4ti. 1 0 i^-T >'U^CDm 

io ^A7f)^h^^m\.tzmma 7 comm^Tjk^jt^mm^ 

-26{i. 1 0f--r^/W^(Dm?lilA8;ei^b5i'9tBLfcm<l 

ti^^^^ :^Ltzh<D^m\^^X\^^i>, m 2 3 22^1/1112 5 
(Df^m-^ 5 0 0 ffi-Cfc . la 2 4 ^^r/iil 2 6 <DKm^t 2 
5 0 OffirTfe^o 

[0215] 11123 -1112 6^CjoV^T. ^/U-^zz^^J^m 

40 m^y^\^-^=^^M.mm(o^m\c^—hi.ti^xh^o 
m.^^^mz.'T^tL^x'h^, 

[0 2 1 6] [12 3~I12 6;5^e>^bJ^>?:ect ^/V- 

50 ic< </^oTv^5J5^ asas<asi-tt(^. «m»<^?i£b 
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[0 2 171 i^')^:ymm<om'tt^t^^. v,u-r=^^ 
[0 2 18] ^tz. vji^'^:=^^M.mm(om^. 

[02191 2 7 i^O^El 2 8 ^tJfeS^COSIl a 7 
lOOOfS. 12 2 8 0fflF^*15 0 0 0»-Cfe5o 112 9 

K Tfc«9. E12 9c^f&^ti 1 0 0 0f&. 

113 OOfi&^ilS 0 0 Of§T*fc5o 
[0 2 2 01 031 ^^T/H 3 2 (i. ^ScS^<7)m<l a 8 

^m^m^M x*^^. n 3 i (D^m\t i 

OOOfS, 113 20fg^Ji5 0 0 0f&-Cfc§o 113 3^^ 

(~^^m^^) -efcO. 113 3c7)ffiF^ti 1 0 0 Of^. n 
3 4CD«^J15 0 O 0f&T$>-5o 

[0 2 2 1 ] H 2 7 — H 3 4 (C:^-r J: ^Jl^-^:^ ^ 

T*5'9. mm^^mmii^t<o?A\mmm\^hfix\^ 

[0 2 2 21 II 3 5 (i. ^SJfeSS^omH a 7 0^/1^-7 = 

e(omm^. 1 0 0 omx^h^o 

[0 2 2 31 113 SRXfmS 6 {Z.7jk^ ^ o 

[0 2 2 41 CS I MS(cj;^»?3l$:&f^<oSffi5>^<^^> 
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W] 113 7 m?te{c:a^iZ^tpStI. ^fSif:^^%Wm.1^<n 
®fiia 7|;iiott6?^$:frfS]fOffifS7cSlO©S5>ffi$r^i- 

n-cfcSo 113 8ii. mmz.^ SEamsftomffia 8(cio 

^7clg<7>SS3^:mii. ytiynR^«r (SIMS) 
U-) ^l/yyU-v'-r^ATu^ r^Ge-) (DSkm^. Mm 

^^^'^^^M.Mm(Dmm/>>h(Dm^ (/zm) ^r^urio 

[0 2 2 51 113 7SLXfm3 S^^i^mh^^fj: X 0 M 

m^j&mx^t^ y/i^'^=^^ j^mm\cmm^^^x;h^m 
(cu) t^^wni^x^^. y/^-^^ij'AssjKco^tgjcis 

<5<{;loi^r^m^*^)c:5>-CfeS® (Cu) ;^5«/>b■rv^ 
[0 2 2 61 J^ilJi<^)J:9(::> ASPK^Jcji. 

Mmi^cD^^x^h^myzm^mwcLx^^. L^-hmm 
io m^m^^-:>^tf)^x^^h<ot^^hf\.^o 

[0 2 2 71 tJl±tD J; 9 W^\C^m^fhtz^/i^-^^ 

ic^«LT*5o> f)^-:>w^^^(Dm^\m^^t\.tzmm 

[0 2 2 8] (H®^ 5 ) 

y^')>if<O^W\ft. :^^<y9iS7. (Ar) MES : 10 
0 s c c m. mmSL : (^Dlgi/.^ L) . Sitff;^) : 

0. 1 P a (1 . 0 X 1 0-3T o r r) . ^mmM.t^ : 
2 0 0WO^<4=<h U:rCo =3>8P^li. 

(0 2 2 9 J m^n/'cv'y =J>'^imiCOV>-C. ^-^v^J 

^5J'WSrtTo/t<i:C:5. 4 8 0 c m*^ iS^gc^ ligl 
5 20 cm-'jfi^Of-i^ttgim$n^jr?&- 
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10 2 3 0] ^(o^^^^m^') ^:ymm^m^\^fzmMm 

2 c m X 2 c m(Di^^ ^ \zm 0 tH MM a 9 

T (0*S^ft$g*±S5{) ay^g6gS4r2. Omm 

\Z.WL^ LTSS^ L^tio RaliO. 188/imT- 

[0 2 3 1 1 cms a 1 o<D\^m') mmx-^h^m^^t 

®?S±l-?I^^L, ±ISm<la 9 i:I^«l;iLT«11a 1 0 
[0 2 3 21 ttbtt^v-y ='>'^^(;ioV>-C. 
5 20 cm-'afl[«<7)f-^or)i^:fe';65<^|±l^tL^Co t^^o 

So 

[0 2 3 3] [Jtg^milb 3 (OV^M) Sffir-fcS^mf* 

10 2 3 41 nibtifz^^^BWiyv ^>mm\cn 
6 sot:. immcDT^—zu^m^mLfto t=-— 

[0 2 3 51 r(7DJE3gffl?S±iC?^^^ix;rc0*gfB'>y =^ 
V^SEK^SrffiV^T. ±IES<ia 9 l^^tcLTSffib 3 

Ratio. 037// mTfe . ^gpaJlI<^¥*&ra 

[0 2 3 61 i%ikm^^<om'^'] ±.mx-nht\.fzmm 

a 9. m«ia 1 O^t/mfilb 3^ft^11<!: LT^V\ ^ 
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[0 24 21 ±iS<^«^fi^Sffi^ LTffll/\ «8-^l 



tLo >iib\ lli£fir()l-7&t/it®0iJi«coi^T»i:. SfM 
50 -fr, dK®;^j2 0 OW. T/W^^^-^^^^^ffi 0 . 0 
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10 2 4 3] {itWLn^\^(r>mm nmm i - ? ^r/it 

|{5eiJl'-2(7)®?S_h{;i?fM$ixyhv/i; ra^afj^Sr, 2 c 
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[0 2 4 71^8—^1 0(C^-rS^^*^^^«b;6^>i?J: 9 

[0 2 4 81 (H^ 7) (i?;?^ 1 8 M m, ^® 

ftSRa = 0. 18 8//in. ^t&FflHi S = 6 m) <D± 

y<y^^:^ (Ar) Stfl : 1 0 0 s c c m. SffifSg : 

m^.fj: L) . R^^^ti : 0. 1 P a , B^K® 
;^ : 2 0 OW<i: UfCo 

(0 2 4 9] ^^n)t'>y =vasK^co^r^T. ^-^^-^i- 

^t^^^^fro^iic^ 4 8 0 c m-^ifi^(Df— >>Jt<^ 
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[0 2 5 01 nbtiftmma i i^m\f\ ±^mmi t 

i^^ciLTm^&Ai i^ftKL. ±mm^i tmm(o^ 

[0 2 5 11 
70 [* 1 1 1 
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M^^i^H<i: LT^l^;t®?&AlSr/A3^^^«{::, ^ 

[0 2 5 31 MMs. 1 1 <7)v^y 
^®^^^Mm^^®^T*m^U/to 1213 9^t/I2l4 0 

fi. ^t\.^fh^nnM(r>mMsL 1 1 co»f®^;^-r jfejg^ 

2 0 0 0f&T*^r>D. 114 OCOffiF^lil 0 0 0 Of&-T?fc 

i^>://MiEl2^U?|II3^7)i^>'7'/^^^^^ 

[0 2 5 41 (113 9SU5|g4 0{Cli5V^r. ^^0^'5V>a5 

V>SP5><h LTi^y (l?^*^3Mm) ;5S?K^?nT 

v^5o US 9^t/El4 Olc:^-r<t ^f::. 

[0 2 5 51 04 1 (i. mSia 1 lOi^y = VSf IBO^ 
ffiP^til 0 0 Ofi&T'^^o (14 1 Ci^-TJ: v-y^ 

ifisis»i. 1113 9&t/04 oi::^i-ct mm^m<o^ 

[0 2 5 6] 13 4 2 1^. ±.'^%WLmMMk<OZ 0"^^ ^ jv 

50 hi>o in 4 2{Z7jki'i^u<o{6mai ooomx^^o 
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[0 2 5 71 El 4 2 {ZTr^-r^ 0 tC. V- y =1 >j§MlCH, 

[0 2 5 81 m^A 1 1 li. mmA s t mmco^ttj-fj:^ 

[0 2 5 91 (5I»8) IIS^l (C:Jott5m®a 1 $r{^®f * 



52 



1 8 M m) OiJCJen-eni^SJi^^ 2 II m(7>«cSS 
[0 2 6 01 ±U<om^c 1-c 4^:ft^l^ UTffiV^-S 

i^ji^ii. ±mmmi twimci.x])^^M.i:»^mm^i^ 

8 0 c 2 O c m-M , ^t/^feSiS^ay^ 

jg*^^ 1 2{C:^Lfco 
[0 2 6 11 

imi 21 





5 O-t^-fi'/PgO 

1 1 




r 4 8 0 cm"* ^ 
/ 

^ 6 2 0 cm-' J 






9 0% 


4% 


0. 1 


1 nm 


C2 


8 59€ 


0. 0 1 96 


0. 1 


1 n m 


C 3 


9 1% 


496 


0. 1 


1 nm 


-1 


8 1% 


0. 0 196 


0. 1 


1 nm 



[0 2 6 21 *1 2{Z.7jk't^^:^>it,^^t>^fj:XolC^ U 

jgSi/y ='i^wm<Dmm^m2fimt ufcm?&c i-c 

4(c::fcVNTt>. mi.<M\^^mmm^m7^mhtix\,^^o 

L. :Li^L^mmmm^mwmxmM\.it. 

[0 2 6 31 1^4 3^0^I^4 4 mMc 1 \^iS\1f^m 
K-efoO. 13 4 3li<&^5 0:^»Tfct). Ig|4 4fifflF^ 

[0 2 6 41 114 3&UfEl4 4{CioV^T. T*'^^W'5V^ 

So wOgp^J- (**)3 0 niii'-l 0 0 nmSS) fi. 

^t^^hf\.ho ^<Dm^m\z^\i^x{t. >-y3v (s 

i) tm (Cu) <l:;65^&{fcLTV^S,i:#;te>:fL6o ^ 

mm^ti. z(Dw.^ii^^^x\t. m (cu) ov-yr^^ 



[0 2 6 51 m^. m^m<Dm^:f7\^{^:^oif^mf&ytm 

^<y^m^m\^^x. mytm i^^cu*) Rv^Tkmicm v 
H*) (Dmm^m^Ltzo 1114 5{;i. m^m(Dm^:^{^ 

^ itim) ^TjkLX^^. (fi/c 
[0 2 6 61 1§14 5(c:^'rj;9(C, M'g'^{C^^V^Tfl. 

(Cu) coj8S;i)5jf;^jpuxi^5o wr-e. i^u=^>'mm 

40 ^\ci^\^^xmm^^^t^\'yo {^^^SLxi o^^m/ c 
m^) \^^±,'t^f\.x\^^:bm^m%mt-t^t. ^^i. 

(0 2 6 71 Sft?ffi?Sii(C^i?«;^ 2 m(DW^^B 

'>y ^v-a^K^Jf^^L/tSffic 3(cov^T. 

TC^OSg^Sy^EL/to 1114 6*i. roSg^^^LTV^ 
5. 12 4 6lC7j^-rj:5l-. m«ic 3^c43^/^TIi. v-y^ 

VS^K^7>^S(C^^V^rgE^C^ (Cu) OJ[®^S;Sj5U 0 
50 20<@/cm3 1^±^:/.to-r:fe»). ^ (Cu) ^J^^/yzi^ 
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to 2 6 81 1214 5St/lll4 6d*^Mib;&*/^ J:p(C, > 

V =^>mm^\cisn^m (cu) (Ds^mnmrnmcmit 
[0 2 6 9] Jw±cDj:9(^> mmtiy^v :='iymm<D^m 

[0 2 7 1 1 Cftl^coi^Si] L-cti. Jf:;^ji« 

12//m. 18//m. 3 5 /z m. 7 0 /z mCO 

mmti^co^imm (N/mm) (»m«s:w*4<^»f® 

2 12. 7N/mm2 (2 1. 7kg f 

[0 2 7 21 ±m(D'mmmm(D±\z. ^n^tiA r #ffl 

ii5/^ftm;tJ : 3 5 OW, A r tr:^mR : 1 0 0 s c 
c m. W-^— P^ffi;^ : 0, 1 P a . Sffi^M-S : 

[0 2 7 31 ±^<ommm^^i^xm^ ufcv = 
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(0 2 7 41 y =1 >'apM(i> ffl?S-LO 2 . 5 c m X 

[0 2 7 51 [jE«iOf^K] 1 <D^Em(ov^uxn b 
ICfi. L i CoO2f&*9 0fifi§P. ^U^JgaW^LT 

>^ yu:^ a oi ^ U V ^ 5 mS^FB^ 5 a[fl% O N - 7< 

t'oy KV;^^fi^{c?l'g^L. iE^-g-^J^^^ y-<^ LTto 
y-^ Kr^'^-y^u- K&(c:j:i9. lEH^mtt^ 

"C^ST/U'5:::i^7 AfS (J?^ 1 8/im) 602cmX2c 
[0 2 7 61 imAm<Dr^m ^^l^l^tf-Tf^:^- h t 

i^^f'/i':^-^^^- h tcomi^mm^mmi^. l i pf 

[0 2 7 71 cm^t^f^MD iii4 7fi, -f-^jKLyty 
A-»:m^^-rm0Tfc^o 134 8fi. {^«L/cy 

30 iEilZ^t/A11;^sffA^tvTV^So A«iftm(^3 1 

<o±{z\:i^mmmnt \.x(d^>v =^>m^s 2t^mfb 

\t. -ty^i^-^^s 5^it^vxm^'r^xo{cmmi^ti 
Tv>5o ^m^4 o^iza. ±m<Dmnms e^^t^A^ 

t). i+Pa54 0 a;5SJ|0^^tuTV^^o :ft«E^m<^3 1 (c 
ffil»)f+tte)n^:&«it?>^3 7(i. r(7)^PSB4 0a^ii 

fc. l^«(C»Pla54 0 a^ii0^gIStCK»9tti$iXTl> 
[0 2 7 81 [5E»cmi^-r iJ' ±1560 J: 7 LT 

±^S9mAh ^/^^^T^SmU/tm. jKfSmSt9mA 
*C«C®*|jJ:miE 2. 7 5Vtfj:^t.XWcmL. rtv^r 1 
i^^^^/K05Ei*m<b LT. #m?atcoV^Tl 0i^><^/^ 
@^-e^D^Stm^^**46/i:o ^j:^. m^<D^fj:^mfs 
50 ^ffiv^y^:#m?fe^;lov^T•etl•ei^i^>7'/^$r3fi (ic 
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10 2 7 91 E14 9IC^-rJ:9(-, ffl?SOJ?^<^iSVMC 

ffii'jmu. :&iio«flii^a^L^co 13 5 osteins 1 

135 2RI/05 3li. ^V-afK^JgJ^LTV^/jr 

icjov^T. ri2j. ri8j. r3 5j,&t/r7 

[0 2 8 1] m5 2RXJ^m5 3ii^hmht>>fJ:^o\C. = 



55 



^^atlb^t^ mil 3«c^i-iiO ttj:^^ mi 3«c*5 
to 2 8 21 

to 2 8 31 
1*1 31 





1 2 


1 8 


3 5 


7 0 


(N/mm) 


2.552 


3.828 


7.443 


14. 8 8 6 




0.2 8 


0. 1 9 


0. 1 0 


0.049 




X 


O 


© 


@ 



to 2 8 41 mi 3t>bmbf}^^j:^o\c^ Mwo^co^im 

±'r^l.^^^(S^fj:<fj:^. 7. 4 4N/mmJeJl±{C/^S 

tz. i^v ^>Mmo:>m^/Mm,i^(Dm^(oit^^o. 19 

0. 1 0);iT\cfj:^tl.fyr-{3:tA.t*m^^ti^J:<fj:^ 

1 0 2 8 5 1 (3ig^B) ^mMmi^x-^^mnm 
1 0 2 8 6 1 [^m(Di^m "kmrnrnf^t \^xn. 

to 2 8 7] ±^(Dm,mmm(o±\z^ mmAtmm<om 

>'UM(Om^tVX\t. 0. 9um. 1. Sum^RXf 
3. 6 /im(7>3a^cOti(7>^?gfifeL/to v^y='>'S^(0 
Jl^J^. ^»Ai:|5]«(CLT*463to ll8^A<bl^«ICL 

t 0 2 8 8 1 Cm^of^M) ^^A i: l^«t:: LT. jES 
RTJ^mWiR^rf^KU. ^«A<i:!^»{;iLTy^^>A-»: 

10 2 8 91 [^ttmi^-r ^yu^g^) JiiSO J: p tw LT 



v^^j^z:i^mmc'^\^^x. m^Atmm(D^i^x^^ 

Si^-<^^^/^l^»^^To^o #m?felcov^T^^:►3 Oi^-f ^ 

m^(om^j:^Mm^m\^^fz^mmz-D\,^x^ 
v>^/u^3<Bf^i!!L. a'j^uTto jgm^iss 4ic^-ro 

13 5 4{;iiott'5 ro. 9;imj , Ti. 8 /z mj , ^t/ 
10 2 9 01 135 4;i>-^P^^7;)^/^J: '>y=^>aiflg 
[0 2 9 1 1 MiC. 1 01^-<>^/U?E3KaLfc^. -r?i:b 

^4 oi^-r ^/u^. #ffl;?i&/5»-e>mii^SiDtiiL. Alio 
^0 ^'jris, 135 5f;iioV^T. ro. 9j . ri. 8j . Rxf 

r3. 6j (i. -^r^X^tiv-y =r>'^|K(0/l^^^LTV> 

[0 2 9 21 13 5 5t)-bm(b^^^j:^o{z^ ^nm^it^ik 

iC:foV>T. I?^3. 6 Mmf^'>y =i>'»J!gS:?g^Lytm 

1. 8 M mf7:>'i>y =i>'Sf^$r?i^^L7tmSi-:J3V>T»;J. 
m^<0\^t>:d'^misbhtts iS^O. 9 /imOv-y =i>'aill 

^/.^-So *1 4lw*5tt^l?<ffiJl. *1 3tC*5tt^|fffi^ 
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[0 2 9 3] ♦ 





0. 9 


1. 8 


3. 6 




1 8 


1 8 


1 8 




0. 0 5 0 0 


0. 10 0 0 


0. 2 0 0 0 


CN/mm) 


3. 8 2 8 


3. 8 2 8 


3. 8 2 8 


•> U =1 >»JKc?)^-J^ 1 m 
(N/mm) 


4.253 


2. 1 2 7 


1.063 


«I5 


@ 


O 


X 



[0 2 9 4] ^bl^. ^f^A(D^l 3{Z.7jk-r^^^tm ^ [0 2 9 51 





3. 4 


0. 9 


3. 4 


1. 8 


3. 4 


3. 6 


3. 4 




70 


18 


35 


18 


1 8 


18 


12 




0. 0486 


a 0500 


a 0971 


a 1000 


a 1889 


0. 2000 


a 2833 


(N/irni) 


14. 886 


3. 8 28 


7. 443 


3. 8 28 


3. 8 28 


3. 8 28 


2. 55 2 


> U 3 ^affilOJ^ 1 u m 
(N/mm) 


4. 3 78 


4. 2 53 


2. 189 


2. 127 


1. 126 


1. 06 3 


0. 75 1 


«7 m 








O 


O 


X 


X 
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[0 2 9 6 J ^1 St^hmb^^tj:Xo\^. iyV='i^mm 
1 II m^tz "9 (DMMi$^(0^\^^m^*^ 1,12 N/mmi^ 

t^^t>^>^o t.ft. mi 5(c;^-r^m^^b. i^v^i^m 

^ft. mssic^-r r35j ^E!55(c^i- ro. 9J 
l^5 5l;i:^-r ro. 9j <D:^^^\^t>r^<p/j:<fj: 

tz «9 Oft1imSfls<75§l3i»S;dS 4.25 N/mmJl^i_b{C 
60 

[02 9 71 ±iB t [5]«tC LT. y =3 ^-SPKOJl^^f/ 

9 8^T{->i^^Se>tc/>/^</^»9. 0. OS^TtC^c^ 
S ^ ^ Lt?d5'>/^ < -5 w ;&s^^d>6o 

[0 2 9 81 ji^±o - <t 0 s f^mnnm(Dm-^ 1 ^ m 



30 

[0 2 9 9] :$^^m(om5<Dmm\c'^onmm^ 
C:©fiiof^$!i] m 5 6 Rxj^m 5 8 {ZTjk-i-x 0 ti^hm 2 0 

^ffS«L/cio [3 5 6 fl^Smr-fc "9 > HIS BIlilTOI^r' 

fc5o (gi 5 8 {z.Tf^'t^ 0 1-. msiffl?! 2 1 (D—:>3<Dm 2 
1 aOild^S^BV-y =3:/at]^2 2 a ^?l^iSL. <di:^o 

M 2 1 b <D±.\mmffB v' y 3 ^^fSiK 2 2b L/to 

[0 3 0 01 2 1 fi. 

ffifkL/tfiiJS-efc^o ®fl?«0?S2 $(j:2 Omm 

X3 0mm-efe«9. ®^^b v- y =3 2 2 a Sr/ 2 2 

b ^?i^^L7t®^0;^# ^Jt 2 OmmX 2 Omm-Cfc 

nmmm 2 1 (Di?;^ti 1 s ^ ^ . ^^sfa y 

=^ ^'SEK 2 2a ^^t/ 22b <^J^^(i^tt-eiX#^ 5 mT* 
fo^o ®fif^?i2 1 (Dmm2 1 a St/ 2 1 b<Dmm^^ 

Ratio. 2 0 fimxhK^. muiumcDW-i^mmsi-xi 

[0 3 0 1 1 ^^fav^y =2^31^2 2 a SI/ 2 2 b Ji. 
50 •^y^C-^CVomicX^m^l.tio mn:^:^tLXiy^ 



69 

> (S i H4) ^y^^m\^\ ^^')TiS:^h UTtK^ 

(H2) iS7.^m\i^i^o nmwy^^m-t.^ s iH4»Kfi: 

1 0 s c c m. Ha^y^Sttflt : 2 0 0 s c c m> SS^S. 
S : 1 8 CC. S/Sffi:^4 0 P a . iftJiiSm:^ : 5 5 5 

10 3 0 2] lg|5 6StJ5[g|5 SJC^-t-ct StJe^BV- 
y =3>j5^2 2 aRt/2 2 b ^ ixt V^/^V^®^ffl 

S2 10^®2 1 a(7)miS±(;i, ::iy^/US8(0^:/2 3 

[0 3 03] c:Efii(of^K] |g| 5 7 {cffs-t^ 0 *:e«i 2 

5$rf^S!LfCo HIS 7{c^-rj:9(c. mmft^-C^b^T/u 
^;^|>^JS2 ecoJblC, L i C o 02iE<l'&?PJ;J^7 y — 
L/t@^«;« jEffiSifeWS 27a^t5 27b$r 

mx 6 Omm(?D'b<:O^^V>^o iE11f§ife!»^ 2 7 a 

2 7bOffMSfflf^. ^t^^i^2 Ommx 2 0mm<l: L 

[0 3 0 4] aa^Iislsf^ LT. L i2C03:R.t/C o CO 
3^^V^T. L i : Co(Dm^\k.i)*^l : 1 tK^:^^^{C 
^SLT?L«:-Cig-g^L. m^filE^l 7mmO^Sr-:7^ 

B#rBl^^L. L i c o02(7:»^^*^#fco ::tT.^?Li* 
[0 3 0 5] #e)ttjtL i c o02»5f5 9 osfiSu. 

^y-^L/Co r/V'^->^A?S2 6iOS®(C. (g]5 7(C 

^•rj: 9(-T>'i-5:-e7ASico^$^>^2 8^®t»9{^tt. lEm 

[0 3 0 6] immm<r>iiFm] h t 

h ^ (D^t^imm^^mmic^ l i p f 

[0 3 0 7] mm(Di^m:^ mssn. i^m i^tzv^^ 

-Am::r^^mmmx*:^^o 1^6 oic^-rJ:9{c, r/u 
^ 7 ^ h :7 ^ /ui^d^e)?iSitfaS(7>S«3 0 F^{c. 
±120:^^2 0^TJfiE^2 5^iag-r5r<^(cJ:*9. ffi 
ite;65*l^iz:TP>tVTl/^'5o iEei^4^|fS2 7 aSU5 2 7 
b;d5rt{aiJi:/.eSJ:5l-iEffi2 5^tfrt)*Jf. ^<:ort{B!j{;i 
:ftS2 0;^^Jf A^nrVN^o :ft^2 OcD^^fav-y 33>' 
»]^22a^i. ±y<l^-^-2 9 a%:^L.XlEmf^f^n 
e2 7 a <!:S*l6]LT:Jo»9. ^SSv-y =2 >^^^2 2 b 
fi. -fey-^u-:^- 2 9 b LTjEffi^ife«e 2 7 b t 
»^S]LTV^5o wCOJ:^/^4^^T% ^§§3 OP^lclEIg 2 
5&I/:ft8i2 O^ffAUfc^. 1 0 5t:T-2B#KiDK^ 
^[»ftiSSrm\ »:J;i±IE<om»ffi^SS3 OrtJci^A 
L/::^. [15 9fw^-ritPffl3 1 "C^P L. y^'^AZl 
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[030 8] (Jt©0ij a ) 

i:km<oi^m^ mmmm2 \a^-:^(Dm2 1 a±.\z(D^ 
aassv-y =^>'»K2 2 a ±iaiijs 

[0 3 0 9] [jEm(DV^m\ ms 7\Z7T^'tTfi^^=^0 
?S2 6 0±tc. jEfii^ifeK® UrjEffi^ifelirS 2 7a 

[0 3 10] mmcDi^m ±mmmmAtmm\^. je 

;o ffi 2 5 S:iEffiS4^«S 2 7 a ;65|^{ifi(i: >i5 J: 5 2 otd 

^f^fitf. -e^75r0i(;i:&S2 o^}f Auyto ^)erB>-y=3 

>'SIJg2 2 a ^jE<l?gi^KJS2 7 a (Dm\a'X±y<\y—^ 
-2 9a$r:frL. Sfc^Sv- y = :xSSlK 2 2 b ;55^Jt b^X 
TV>?:^V^SS?^?S2 1 (75®^, iES?§4^KS 2 7 b 355^ 
^tf?tlTV^/^V^T/^^-'> A^2 eiOffi^torBlCltiirx'? 
u-^-2 9 b^^fl^L. -?:Ote(i±i5^ife^yA<Jr[^<t{- 

[031 1 J [^sfeffl;-y-^ i^^/w^^] ±t^(DmmmAR 
t/iteic^iia (oy ^^7A-isfcm«i(-ov^T. 5E^&m■t^-f 

aai«?6S0. 2mA/cm2TM. 2V^-C5tmb^ 

2. 7 5v*r*S5[®L. r^x^ 1 -th^^/i-o^SJcm 

2 5 mA h tffc . JttSSE^lJ a (Dm*^^ i 2 m A h 

[0312] 1 6 {CTsk-r, 

[0 3 1 3] 
1^1 6] 



mm 


1 5 1^-f ^ ^^S^DSali^#^ 




9 996 




9 7 96 



[0 3 14] mi e{C7r.-r^^^-hmh^^fj:xoiz.^ m 

[0 3 15] (Hffi^UB) ^^m\:^'ijto y^^7i.-»:ffi 

[0316] [:^<lf^)f^®i] ^te0ijATfflV>fc|^®^3|a 
®<kLytm«?^?ScoiM®±lc. lliS0iJA<i:l^m(c:bTJ? 

[0317] CiEfiicDftS] ^iSCaj A ^ LTt# ^ 

50 tL/bL i Co02»5|€8 SSagp. LTOAat 
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mfe^«&*i osfiSi5. s^jpj^ LTco/Kyx 

D 5 Saee^r^tf 5 Sa%cON-^^>rU fa y 
10 3 18] Cmo^tU^D JW±iOj;9lcLTt#btt 

i^:^^ yi^mmmmm^mjs.i.tio a^^4 1£o± 

o±:fri«aj{c*liEfii^y4 2 a;5S^Jtbixrv>5o 

4 l^t/jE<14 2^^tl^-^x8tJcffll/\ :Eiffi<h:&ffi<Dm 

[0 3 1 9] ±facr);^^ .yi^^^^ldS^L^wSlalffi^. Hi 
6 2tc^-rj:9>i> r/U^:^!>AK7^^— hd^P>/d^-5 
^S^(*:4 4cortaJfC^AL/^c^. :$1'Sli*4 4P^{cm®f^ 

10 3 2 01 fjiio. ^mw4 4{h\:immT^mnmt l* 



72 



<^>4 : e^-g-j^gKc, L i P Fs^ 1 ^yw/y h/u^ 

[0 3 2 1 ] (tt^mh) j^mm$'^^f^!^ntLxmi^ 

70 [0 3 2 21 ^±(DXo\::-\^xnhixtiMm^my^^^)^ 
-ry 5^!>i^-9:m?&^f^KLfco mmmsRxfitmmh 

tinmmmn(ov]mnm^m^ 3 2oomAh/g<t: 
itgj0ij b xm\.^fz'^mfB^m(ommnm^m^ 3 7 

OmAh/g t LTV^-So 
20 10 3 2 3 1 
[^171 





(mAh) 


(V) 


(Wh/I) 


(Wh/kg) 


nmmB 


6 9 0 


3. 5 


3 0 9 


2 0 1 




5 9 0 


3. 7 


2 7 9 


1 5 6 



[0 3 2 41 ^1 liZTjk-rx^ic^ :^^m{cv^o y^-^ 
j^r.»,mmmmm^nmt\^xm^^rzmmmB^'^^ 

[0 3 2 51 mmmc) ne 3ic^i-n-Yv^<^y^ 

® jiic. -frn-eti^ssi^ y =3 v-ajj^ 5 2 a .ru^ 5 2 b 
^m^'r^:Lt{zx^m^^tix\,^^^ ^mmm^i^si 

52bt. ^JfeWB^|B]«(wLT?gfi)c^nTV^'5o 

[03 2 61 lEmit. v^mmcmfbtitiiEmmmt^ 

=^i^Msm^m\^^htixy^^^o -^it. lEm^msmssa 
[03 2 71 la 6 3 {CTjk-rx 0 ic, xj^mm^^ * jf 

btL/:::E^ffim(*5 4(Df^{iIic, -^mt^K^tx.xy^^ 
:ft<S<^:&®S4^H®-cfc'5v^y =»>'^jg5 2 asr/ 



5 2 b ^ , jE^lco:iE^f£#)M^ 5 5a RXI 5 5 b ^ (^r^^ 
^ 5 6 a^t/5 6 b;d5iae^tL 

[0 3 2 8] :^^^®<*5 1 JlA^^ys 3 ^g^M^n 
Ti5>}. ASi^>^5 3H. AfiiteS 8{cSj^$tbTl> 

Affite5 8ftiicojEfii^mft:5 4 :a«ite5 8^co 
mmi^- h 5 7 ;65^ft ^^r:fc t) . ffi^v-*- h 

5 7(cj:or. -AmmQBtiEmmmi^s 4t^>m^^ 

[0 3 2 91 ]EfiB^m5 4li. jE«te5 9^^gi--5J: 

oizwfhtixio^ ^ :Lti{z^^iEmMmi^5 4 tiEm 

40 te5 9 i:;65®^^{cSgg^tbTV>^o 5 8 <t iE^l 

te5 90Hlc(i, mmL^^y^^'Sf^otmnhinx^ 

[0 3 3 01 {\tmmc) %mt\^x. ^nmbtmm 
(D^mm^^m^nt \^fz^mf^m'Em^m^\^fzh<o 
^m\^^^u^\'X^ ±.'^'mmmctmm\z.\^x=i^i^m<o 
y^e^A-RmffliSr^^Muyto 

10 3 3 1 ] lllS^C2^U«Jt®0iJc<D=i^ VSJy 
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